Nine patients with chronic granulomatous disease having selective neck dissection for severe cervical lymphadenitis 1 
| INTRODUCTION
Chronic granulomatous disease (CGD) is a rare, inherited disorder due to either X-linked or autosomal recessive defects of nicotinamide adenine dinucleotide phosphate (NADPH) oxidase, compromising the ability of phagocytes to produce reactive oxygen species. 1, 2 The prevalence of CGD in Europe and the United States is around 1:100,000-1:200,000. 3, 4 CGD patients typically suffer from recurrent bacterial and fungal infections and often develop lymphadenitis, which may suppurate in nearly 60% of patients. [4] [5] [6] Mouy et al. 7 reported that 73% of their patients had at least one episode of lymphadenitis requiring antibiotics, with surgical drainage for those that failed to respond. Due to the multinodal and necrotic nature of their infections, cervical lymphadenitis treated with incision and drainage alone is usually recurrent. The management of severe necrotic CGD cervical lymphadenitis has not been defined in the literature. We present the initial outcomes of a nine-patient series from the NIH in which lymphadenectomy and/or selective neck dissection was used to treat severe necrotic primary or recurrent cervical lymphadenitis.
| MATERIALS AND METHODS

| Ethical consideration and study design
In this retrospective case series, patient data were obtained from 
| Microbiology
The most common cultured organisms from surgical specimens included S. epidermidis (n=8), S. aureus (n=6) and Actinomyces sp (n=3), which are commonly recovered from patients with CGD. 5, 6 ( 
| Radiologic evaluation and preoperative planning
Computed tomography (CT), magnetic resonance (MR) imaging scans, ultrasounds and X-rays were used to evaluate lymphadenopathy. A total of 54 CT scans were used in pre-and postoperative planning.
These scans guided whether lymph node excision or more extensive surgical approach was used. As our surgical approach evolved, the extent of surgery was based on the necrotic appearance and the number and level(s) of enlarged lymph nodes visible on scans (Figure 1 ). Of the fourteen selective neck dissection procedures, all had evidence of necrotic or multiple nodal involvement on preoperative CTs, and the majority of the scans (71%) had both. However, the area of disease ranged widely within this series and selective neck dissection was not performed when the disease was localised. 
| Surgical treatment
| Surgical complications and their prevention
In our series, there were no mortalities related to surgery. Due to the anatomical location of most lesions involving the jugulodigastric
Keypoints
• Chronic granulomatous disease (CGD) is a rare, inherited disorder due to an X-linked or autosomal genetic defect, in which patients experience a high rate of lymphadenitis.
• To date, no studies have examined the best treatment for severe lymphadenitis in this patient population.
• We present a nine-CGD patient retrospective case series, examining surgical treatment of cervical lymphadenitis.
• Our evolving surgical strategy shows that an initially more aggressive surgical approach (selective neck dissection) can help prevent recurrent infection.
• The results found within this patient population may be relevant to other multinodal disease, including cancers of the head and neck region, while preserving functional and cosmetically acceptable outcomes. Blood loss during the procedures ranged from minimal to 500 mL.
The majority of cases (n=21, 81%) had minimal blood loss (<50 mL). There were no cases of postoperative bleeding or haematoma/seroma formation. Only one of 26 operative cases required the sacrifice of the internal jugular vein, to remove inflamed lymph nodes while completing the inferior left neck dissection (level IV).
Because of propensity for granuloma formation with braided sutures, full-thickness inverted vertical mattress sutures with nylon The majority of patients with CGD will experience lymphadenitis.
When an organism is not found, trimethoprim-sulfamethoxazole, a penicillinase-resistant penicillin and a fluoroquinolone are usually
given. If nodal abscesses develop, surgical excision should be pursued.
Our surgical approach to these patients has evolved based on our experience with recurrence. With this newer and initially more aggressive approach using selective neck dissection, we have improved disease control as well as functional and cosmetic outcomes. Through this approach, we observed a reduction of reoccurrence within the region undergoing selective neck dissection.
Although an effective surgical treatment strategy emerged within our patient population, the cohort is too small for statistical validation, due to the rarity of the disease. Increasingly longer times between neck pathology recurrences suggest that the advent of better surgical approaches and better medical management have had benefits.
| CONCLUSION
Our experience with this patient group demonstrates that selective neck dissection in patients with CGD decreases the recurrence of neck pathology. Head and neck surgeons should be aware of the potential for adapting surgical approaches developed for multinodal disease to treat the pathology adequately while preserving functional and cosmetically acceptable outcomes.
